IT is about thirty years since intradural injection of drugs was first employed to produce analgesia. The discovery of the properties of cocaine was due to the researches of Von Anrep in 1879; it was soon recognized as a valuable local anesthetic and various operations were performed under its influence.
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Hughes: The Present Position of Spinal Analgesia to affect the respiratory mechanism which is immune when the caffeine or strychnine solutions are used. Preliminary narcotics are always given in degrees varying from a sedative dose to one producing " twilight sleep."
In the literature of the subject during the last two years, I have failed to find reference to any complications or evil after-effects, apart from those due to overdoses.
All the common after-effects are mentioned, such as fall of blood-pressure, nausea, vomiting, headache, cervical rigidity, and paralysis of the external rectus which may last for two or three weeks at most. All were very infrequent, and when present lasted for only a short time.
The inadvisability of using this method in cases with very low blood-pressure is universally admitted, but the danger of a fall in a normal blood-pressure is not great wben proper precautions are taken.
To mention a few of the more recent papers:
Martin and Arbuthnot [1] review more than 6,000 cases of spinal analgesia at Los Angeles General Hospital. There were six deaths, four of which were surgically inevitable, and two due to an overdose. The few ill effects did not extend over three days.
M. F. Campbell [2] of the Urological Service, Bellevue Hospital, gives 410 cases. Nausea occurred in 2 per cent., headache in 3 per cent., and three patients vomited; post-operative sequelae were negligible and there was no urinary incontinence or retention, and no cord-trauma or ocular palsies. In comparing two series of cases for external urethrotomy, one with gas, oxygen and ether, the other with spinal analgesia, Campbell notes a seven-to-one ratio of pneumonia; the operative mortality being eleven to seven in favour of spinal analgesia. J. R. Wells [3] reports 557 cases in which anhydrous cocaine (1 to 3 cg.) was used. The entire body could be safely anwesthetized, although most operations were below the umbilicus. The motor nerves were unaffected. The cases (with twentytwo exceptions) were unfit for any other form of anesthesia, owing to alcohol or drug addiction, arterio-sclerosis, obesity, or advanced cardiac and pulmonary conditions. Vomiting occurred in 50 per cent. of the cases and a fall of blood-pressure was the greatest trouble. The after-effects noted were headache (14 cases), one drooping eyelid for two weeks, and blindness in one eye for five days. R. B. Coleman F4], Church Missionary Hospital, Cairo, describing the results of over 5,000 cases up to 1925, stated that the number of spinal anaesthetics was now about 2,400 a year, the only casualty being one intestinal obstruction case in extremis.
Dr. W. Payne Babcock [5] reviews spinal analgesia in 20,000 cases. This method was avoided where there was great operative risk, also in shocked, pulseless, septic, senile or asthenic cases, and in cases of extreme myocardial degeneration. 90 per cent. operations below the diaphragm were performed under rachi-anwsthesia; cases in which ether anaesthesia had been tried and abandoned were afterwards successfully dealt with under spinal analgesia. In eleven years there were no deaths under spinal analgesia; in a similar number of cases there were three deaths under ether, one under chloroform and one under gas and oxygen. In acute abdominal affections, spinal analgesia was unsurpassed; no other method gave such quick and perfect relaxation of the abdomen; rapidity of operation was ensured with minimum functional disturbance, whilst peristalsis, promoted with paralysis of the sphincter relieved tympanites.
The average fall in the blood-pressure readings in my last 500 cases is 30 per cent.
The fall is greater in those with high pressures (200 or more systolic), and less, or much less, in those with normal pressures of 120 to 160 mm. Hg. The operations Section of Ansesthetics 3 have included all those in the lower abdomen and limbs, such as appendicectomy, for hernia, volvulus of large intestine, hysterectomy, varicose veins, prostatectomies, vesiculectomies, and various urological operations.
A preliminary dose of * morphia, and 1n atropine has invariably been used, and whilst admitting that morphia disagrees with some people, I believe that with the vast majority it is extremely helpful and beneficial. The solution used has been 5 per cent. stovaine and 10 per cent. sodium benzoate and caffeine citrate in distilled water; this is very similar to that advocated by D6splas, and since using this combination I have certainly had less anxiety in regard to blood-pressure; it has been made up in 2 c.c. ampules, the usual dose being 4, 5 or 6 cg. The point of injection was the third or fourth lumbar interspace. The method was used in combination with very light general anasthesia with C.E. mixture, sometimes so light that consciousness was barely abolished, and very frequently the patient was able to reply to questions before leaving the theatre. The inhalation anaesthesia was begun within about three minutes of the spinal injection, the patient by that time having admitted abnormal sensation or heaviness in the limbs, as proof of the activity of the stovaine. It is well known that with stovaine tactile sensation may remain, although pain is abolished. Sometimes slight flexion of the thighs may occur after the incision; I attribute this to the reflex from the tactile sensation and to the fact that the analgesia has not reached the section of the cord supplying the ileo-psoas muscle. That the patient is not really in an ambulatory condition is proved by the flaccidity of all the other muscles of the thighs.
Although there was occasional delay, in no case was there failure of action, a fact which I attribute to sterilization of the needles and syringe by constant immersion in absolute alcohol. After use these are rinsed with sterile water and replaced in the alcohol; contamination with alkali, and consequent decomposition of the stovaine is thus avoided. All trace of alcohol is removed before use by rinsing the syringe and needles with stovaine solution, which is itself antiseptic; the rinsings are afterwards discarded.
On two or three occasions I have failed to penetrate the theca. The metbod has been largely preferred, particularly in urological cases, where absence of shock, relaxation and quiet breathing are most desirable, and where toxic after-effects must be minimal. In my opinion such tranquil respiration with relaxation can be produced in no other way. I have not used the method when it appeared to be contra-indicated, e.g., in cases of low blood-pressure, myocardial degeneration, or spinal trouble. In operations on the bladder, prostate, vesicule seminales, and lower ureter, more especially, the Trendelenburg position has been used. I have found the fall of blood-pressure to be greater in prostatectomy than in most other operations; it occurs soon after removal of the gland. In these cases the Trendelenburg position is most welcome, and a recovery of 10 to 20 per cent. in the blood-pressure is almost invariable. Oxygen is not used as a routine but only when required by pulse indication or to keep the patient's colour good in this position.
In cases of obesity, emphysema, and impaired thoracic movement (senile or otherwise), this position alone would probably necessitate oxygen apart from operation or anesthetic.
There have been no fatalities in this series and in only two or three, certainly less than 1 per cent., has any restorative or anti-shock medication been used. The majority of operations did not occupy more than ninety minutes. The average duration of analgesia is from sixty to ninety minutes. When however a light anmsthesia is maintained in addition, I find this light degree sufficient for much longer operations. One can only assume that manipulations involving nerve-insults, which would have produced reflexes and shock .without the nerve blocking, do not do 4 Hughes: The Present Position of Spinal Analgesia so when repeated. Otherwise, the mild general anesthesia would be totally insufficient, when the spinal time limit had been exceeded.
Fall of blood-pressure, without marked increase of pulse-rate, has seldom caused anxiety, although in some cases it has far exceeded the 30 per cent. drop. A few instances of as much as 60 per cent. drop have occurred, but the pulse-rate was only slightly increased. On return to bed, the tension invariably recovered rapidly to a degree at least of safety. It may here be noted that McKesson gives as dangerous 15 per cent. to 25 per cent. increase in pulse-rate, with 15 per cent. to 25 per cent. fall in blood-pressure; further, he considers that a progressive pulse-rate above 100, with progressively falling blood-pressure of eighty or less (systolic) is fatal.
Blood-pressure readings should be made throughout serious operations under spinal anaesthesia, but undoubtedly the most important danger sign is an increasing pulse-rate. Whether or no low blood-pressure is due to vasomotor paralysis in the splanchnic area, and to dilated capillaries and small vessels in the area of muscular relaxation, as suggested by Featherstone [61, the position of the patient after operation is of extreme importance. Where the Trendelenburg position has been used the patient should be taken back to bed on an inclined plane and the foot of the bed should then be raised, return to the level should not take place for at least two or three hours. Nausea and vomiting have been slight, except in a few cases. Headache has been extraordinarily rare-a fact which I attribute partly to my having used a sharp and smallish needle, thus minimizing the size of the hole made in the theca, and allowing as little cerebro-spinal fluid as possible to escape. It has been stated that headache occurs in 5 per cent. of cases of simple lumbar puncture for diagnostic purposes. Undoubtedly psychical causes are largely responsible for these three aftereffects in a conscious patient,' and I am convinced that these can only be avoided by producing a light general anesthesia in addition to the spinal method.
There have been two cases of external rectus paresis, one of which lasted some weeks. The cause of this complication is difficult to explain in cases in which the diffusion of the injection is localized in the lower part of the canal, fixed within a few minutes and with no sign of intermediate analgesia, paresis, or inhibition. It is possible that the accompanying fall of blood-pressure, rather than the spinal injection, is responsible. It would be interesting to know if, and how often, sixth nerve paresis has occurred under general aniesthesia.
Apart from headache I have had a few cases of transitory stiffness in the muscles of the neck; these were mostly hospital cases, and occurred about the same time. Whether caused by position, draughts in the ward or spinal injection, I cannot say. Abdominal distension has occasionally occurred, but this is by no means peculiar to operations under spinal analgesia. In three cases troublesome after-effects continued for some time.
(1) E. B., an old man, thin, deaf, suffering from headaches and chronic eczema; had 5 oz. residual urine. His bladder suggested a doubt as to whether the operation should be in one or two stages; subsequently prostatectomy was performed in one stage. Incontinence of fmces developed, and bed sores appeared on the buttocks. Two months later, one ulcer had healed completely and the other nearly so. Pupils reacted sluggishly and he gave a Romberg reaction suggestive of tabes; severe cystitis was present. Control of urine and fieces was regained three months after operation, and patient was discharged as " fit " four months later.
(2) M., a patient who had a suprapubic cystotomy for a very large calculus. Retention followed the operation, and catheterization was necessary for some time.
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Power of contraction of bladder improved, but in about eight months time there still remained 17 oz. residual urine. This patient had not undergone a prostatectomy.
(3) N., also had loss of power in the bladder with analgesia of the anus. He had previously had a prostatectomy performed in another country. The present operation was for fibrous obstruction. Within two months, the residual urine was down to 24 oz.; six months later there was still anal analgesia, but the patient was otherwise well.
These are the only serious complications in my series; t,hey occurred respectively in May, October and November last year. I am not conscious that in any detail was there the least difference in the technique or care taken, neither was there any difficulty in making the injection, and they were not among my early cases.
When undesirable effects-e.g., bronchitis, bronchial pneumonia, abdominal distension, vomiting, jaundice, etc., follow operation under general anasthesia, it is difficult to say that the anasthetic is the sole cause; there are always other possibilities. But with complications under spinal analgesia, such as I have reported, there are no loop-holes, and they must be attributed to the method. I can explain neither their cause nor their avoidance, and I shall be very glad if others can do so.
Such symptoms cannot be caused by injury to one nerve alone; mechanical injury is therefore out of the question. I remember reading that " unpleasant sequelae sometimes follow the use of spinal analgesia," and I know that there are surgeons who will not use it, having had serious complications or unpleasant results.
It would be a great advantage to know the truth and the whole truth, the bad as well as the good, about what is undoubtedly an extremely valuable method, and one that enables the surgeon to perform operations which he could not otherwise do with success.
Chloroform has perhaps had its day for routine work, and the practitioner of the next generation may not be able to administer it. Ether, gas and oxygen have their fatalities and mortality rates. How does spinal analgesia compare with these? Until failures as well as successes are published, we shall not know. Are we justified in using it as a routine method? I believe that with more experience, when we know the cause of its drawbacks, its routine use will be fully justified. Even now I am convinced that its use in difficult pelvic operations, particularly urological and gyntecological, has considerably lowered post-operative mortality.
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[1] MARTIN, H. W., and. ARBUTHNOT, R. E., Anmesth. and Analg., 1926, v, 261-265. [2] CAMPBELL, M. F., Ann. Surg., 1926, lxxxiv, 42-50. [3] WELLS, J. R., Ann. Surg., 1927, lxxxv, 757-764. Discus8ion.-Mr. P. LOCKHART-MUMMERY said that the surgeon had a different outlook on aneesthetics from that of the anesthetist. The anesthetist was chiefly concerned with getting the patient safely back to bed and giving the surgeon the amount of relaxation he desired for operative procedure. The surgeon, while he appreciated these factors, was chiefly concerned that his patient should not be sick and should not have his digestion disturbed. Personally he would never be satisfied with an anesthetic which made the patient sick and destroyed all appetite for food for a couple of days, as was almost invariably the case with chloroform or ether if given for a major operation. He was a firm believer in spinal ansesthesia for major operations and considered it in many respects superior to regional aniesthesia such as splanchnic block, trans-sacral block and sacral injections as it was more certain, and the necessary degree of anmesthesia and relaxation of muscles was more readily obtained. Almost all the complications of spinal anesthesia were the result of faulty technique and therefore avoidable. It was often forgotten that a patient under spinal anmesthesia was entirely dependent on gravity for the adequate maintenance of his essential circulation and therefore must be kept head down throughout the period of anaesthesia. Failure to recognize this fact accounted for most of the bad results in the early cases, especially during the war.
Correct dosage was often very difficult to attain as considerable variation resulted from the different patients; personal judgment alone would allow of a correct dose being given.
He favoured stovaine 10 per cent. in saline solution.
Mr. H. M. PAGE said he had found spinal anmesthesia of great assistance in many urological cases, especially in prostatectomies, for which he gave a spinal injection combined with a partial general ansesthesia. If the Trendelenburg position was to be used, he gave 0-03 grm. of stovaine, or 0 * 05 of novocaine. If the flat position was used, 0 -02 grm. to 0 -25 grm. stovaine. Since October, 1924, he had used a very fine needle, 22-standard wire gauge, in the hope that possible leakage might be prevented and after-headaches diminished in number. These needles should be made of platinum or iridium to get sufficient rigidity without brittleness. He had personally followed the results in the first 106 cases. He had one case of headache sufficiently bad to require treatment, two very slight cases which required no treatment and lasted only two days, and two cases of slight discomfort at the back of the neck. When this fine needle is used the dose of stovaine or novocaine can be slightly diminished, i.e., by about 0 01 grm. without losing effect. He had not had an opportunity of examining post-mortem the hole left by the larger needles, but an anesthetist who had had such an opportunity two or three days after injection told me that he had found an opening through which a leakage might quite easily take place. Except in a few special cases, he had always used this method in combination with a very light general anesthesia, which he prefered to give before the spinal puncture. He found no difficulty in making the puncture with the patient lying on his side under this very light general anesthesia, and the few minutes' additional anesthesia makes no difference to the condition of the patient at the end of the operation. His experience led him to agree with the President that it was best to withdraw very little spinal fluid. He had given spinal injections when disease of the spinal cord was present, and these (according to the physicians in charge of the cases) had not aggravated the disease. He always examined the eyes and reflexes of the patients before giving a spinal injection. If a very early disease of the cord should be present and not diagnosed, the spinal injection might be blamed later on when symptoms became more evident.
Dr. Z. MENNELL said that the President's choice of spinal anesthesia for every operation -below the middle line was not the universal one.
Complications certainly occurred. Headache was distressing in many cases and frequently became very severe. The Resident Medical Officers of St. Thomas's Home, who saw many different administrations by various anesthetists, disliked it for this reason. Neurologists recognized what some of them called "stovaine tabes," the symptoms of which were loss of kneeand ankle-jerks, areas of anwsthesia and weakness of the bladder and rectum. I In a series of fifty cases in August, 1904, there were two deaths-both probably unavoidable under any anesthetic; spinal anesthesia had been considered to give the patients .their last chance: thus this form of ansesthesia was not without danger.
In America spinal aniesthesia was little used as it was being replaced by regional anesthesia.
Mr. Mummery considered the appetite was better after spinal anesthesia-but many patients after a properly administered ether anesthesia were soon anxious for food.
A great deal depended on technique and the dose of the drug used-stovaine undoubtedly gave the best results, and only experience could determine the dose necessary in various types of patients and for varying length of operation, as the drug once given could not be recovered or increased.
Dr. C. F. HADFIELD said that his experience had been quite free from the more serious after-effects to which the President had referred. With regard to the so-called " Stovaine tabes " he was far from being convinced, as although the hospital where most of his spinal work had been done for the past twelve years was essentially a local one to which patients returned if necessary, there was no record of a single case.
In the more serious matter of mortality he had been less fortunate, as he had records of several deaths. One recent case was most interesting as death seemed to have been due to a spasm of the smaller bronchioles, making it impossible for air to enter the alveoli as the result either of the patient's own attempted gasping inspirations or of artificial respiration by the usual methods, including forcible ventilation with oxygen through an endotracheal catheter. It had been pointed out to him that an apparently similar condition was obtained in animals when they received a poisonous dose of histamine. He had previously seen other cases very like it.
In ordinary cases he was not in favour of combining spinal with a light general anesthesia as he considered better results were obtained by the use of some form of " twilight sleep."
He agreed that the incidence of headache could be diminished by keeping the patients absolutely at rest for some hours after operation. In conclusion he asked for an explanation of two unusual cases:
(1) A patient with acute salpingo-ovaritis on one side in whom the spinal analgesia was perfect as long as the inflamed ovary was not touched. This, however, caused such exquisite pain in the corre8ponding breast (and nowhere else) that the patient cried out and a general ansesthetic had to be given and pushed to a surgical degree. (2) A patient after a gyngecological operation under stovaine was well and entirely free from headache for a week. During the succeeding week she had four or five attacks of paroxysmal headache, so severe that she could with difficulty be kept in bed.
Mr. H. W. S. WRIGHT said he had seen two " neurological " results of spinal an*esthesia, and as he had some clue to their origin they were worth reporting. Both patients had incontinence of feces following a spinal anesthetic, but, so far as he knew, had no physical signs of nervous disease beforehand. The Wassermann reaction was positive in the blood in both cases, and in one case was also positive in the cerebro-spinal fluid. In both cases the condition cleared up completely in three and four months respectively.
With regard to use of spinal anesthesia in operations on the prostate, perineum and rectum, patients were better with this form of anesthesia than when a general anesthetic was used, but he thought we had a better anesthetic than even spinal analgesia for this class of case. A combination of transacral and caudal block gave a longer anesthesia, was not associated with a fall in blood-pressure, and was less dangerous than spinal anesthesia. The technique though difficult to acquire, was, after a little practice, easy and certain. There was no doubt that regional methods would slowly take the place of spinal anesthesia in suitable cases. With such a safe and certain method as regional block of the sacral nerves at our disposal, there seemed little justification either for soaking the patient with ether to the extent necessary to produce ansesthesia of the rectal sphincter, or for the introduction of a foreign body into the theca to gain the same end.
Dr. H. E. G. BOYLE said that in his own experience of stovaine injection for spinal anesthesia he had had one death, and, in addition, he had heard of three others. He would hesitate to use it as a routine as he feared it carried a large mortality risk. He was sure that he could produce a state of ansesthesia equal in every respect to that induced by this spinal method; the immobility of the abdomen was equally secured, and there were not the distressing results which had been mentioned in the discussion. He himself used gasoxygen, ether endotracheally, and the degree of antesthesia could be regulated to a nicety. Dr. J. BLOMFIELD said that no one now questioned the value of spinal analgesia in properly selected cases. Every case for operation must have the anmesthetic best suited to its particular requirements. He never used spinal injection without previous employment of " twilight sleep " or enough general anesthetic to make the injection painless, believing it to be a ridiculous act to begin anesthesia by the infliction of pain-and spinal injection undoubtedly caused pain. With regard to after-effects, in one case he had seen periplegia with incontinence of urine lasting a week; there had been complete recovery from the condition.
In the literature he -had read of several cases in which paralysis of the bladder had lasted for long periods of time.
Mr. C. LANGTON HEWER said that the low blood-pressure in spinal analgesia was a great disadvantage, because reactionary hiemorrhage was liable to occur in consequence. This was especially the case in prostatectomy operations, as the prostatic cavity might be perfectly dry at the time of operation, but severe bleeding could occur after the patient had been put back to bed. He had seen one patient who nearly died from this cause. He (Mr. Hewer) would also relate the history of a man, aged 69, who had been admitted to hospital, suffering from a strangulated right inguinal hernia. He was an asthmatic and was actually having an acute attack when seen. An inhalation anesthetic seemed inadvisable, therefore 0-7 c.c. 10 per cent. stovaine in isatonic saline was given by intrathecal injection. The analgesia was satisfactory, but during the operation expiratory dyspncea became more and more marked, cyanosis developed, and despite the administration of oxygen under pressure, the patient died. Artificial respiration was unavailing to cause oxygen to enter or leave the chest although the glottis was wide open. The bronchioles appeared to be in a state of muscular spasm. At the post-mortem examination nothing abnormal was found except the strangulated hernia and signs of emphysema and bronchitis.
